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^-ftymng material for ^gricailtural and hortictiltiiTal soil 

Hie invention relates to a weed-inhibiting covering material, for agricultural 
soil, which contains a polymer carbohydrate and a vegetable filler. 

A covering material of this type is disclosed in Netherlands Patent Application 
8402655. Said known material consists of a suspension o^ for example, cellulose waste 
(paper) as filler, caiboxymethylcellulose or polyvinyl acetate as binder and, in addition, 
a light-absoibent agent, such as soot, and inhibits the growth of grasses. 

According to Swiss Patent 678478, ground in parks and gardens can be 
protected against weeds by applying a layer of material consisting of felted paper 
residues, optionally mixed with polystyrene foam. Netheriands patents 91383 and 98116 
teach the use of hydroxyalkyl and carboxymethyl starches and swelling starch, 
respectively, for protecting soil against erosion. 

However, the protective effect of the known covering materials is of relatively 
short duration. Furthermore, these materials also contain poorly degradable constituents 
^lyvinyl acetate, polystyrene) and mould formation often takes place in the material 
in the course of time. 

A covering material has now been found which is inexpensive, provides long- 
lasting (many months) protection against the growth of weeds, protects the soil against 
erosion and, furthermore, can be applied easily and is completely biodegradable. 

The covering material, for agricultural soil, according to the iriivention therefore 
contains a polymer carbohydrate as binder and a finely divided vegetable filler and is 
characterised in that the binder is starch or a fraction or derivative thereof together with 
a structure-improving amount of an add and/or an oil. 

Surprisingly it has been found that water uptake is lower, even at high RH 
(relative atmospheric humidity) and, partly as a result of this, the protective effect of the 
covering material is appreciably better when the polymer carbohydrate used is starch or 
a fraction or derivative thereof with improved structure. The covering material according 
to the invention is effective in controlling grasses, weeds, mosses and other undesirable 
plants, reduces erosion, saves irrigation water and may also promote plant growth. 

In this context, agricultural soil is understood to be any soil on which crops can 
be cultivated, either in the field outdoors or in greenhouses, optimally in trays or pots. 
Agricultural soil therefore also includes, for example, horticultural soil, (tree) nursery 
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soil, garden soil and potting compost. The soil concerned is in the main natural, 
optionally cultivated vegetable compost, but also completely or partially synthetic 
compost. 

The polymer carbohydrate binder can consist of starch or a fraction or 

5 derivative thereof, for at least 50 wt.% or even at least 75 wt%. Fractions and 
derivatives are understood to be decomposition products such as amylose and amylo- 
pectin and partially depolymeriscd products, and physically and chemically modified 
products, such as ntruded, dried, oxidised, hydroxyalkylated, carboxymethylated and 
ac^lated starches, and depolymeriscd, crystallised starches and other forms, 

10 Caiboxymethyl-starch, native (unmodified) starch, extruded starch and in particular 
xolier-dried starch, which can be convoted to a starch solution in cold water and can 
be obtained, inter alia, under the name Flocgel Ivw, have been found lo be suitable, 
amongst others. A polymer carbohydrate means here a carbohydrate having at least 15, 
especially at least 25 monosaccharide units. In addition to the starch material, the binder 

15 may also comprise cellulose and hemicellulose, and derivatives and fractions thereof. 

In particular, the structure of the starch material can be improved and the drying 
thereof can be promoted by adding an oil to it. The term oil should be understood to 
cmnprise glycerol esters, in particular triglycerides of medium and long-chain fatty 
adds. It comprises fats and oils which are liquid at ambient temperature, but also fats 

20 that have higher melting points, such as between ambient temperature and about 75^C 

The oil is advantageously a vegetable oil. Vegetable oils which can be used are, 
for example, linseed oil, rape oil, sunflower oil, coconut oil, palm oil and palm kernel 
oil. The oil preferably has a melting range above ambient temperature, and in particular 
between 25 and 50 *'C. Palm oil is the most preferred because it has a favourable 

25 melting range and is hydrolysed to only a slight extent. Linseed oil is another preferred 
oiL Mixtures of oils can also be used. The amount of oil to be used is, for example, 
1 - 25 % by weight, preferably 5 - 20 % by weight and particularly preferentially 
8 - 15 % by weight, based on the dry covering material. The oil can be added by 
simple mixing, after melting if applicable. The oil can also be added by extrusion, e.g. 

30 if it is a solid fat. 

Alternatively, or in combination, the structure and the weed-resistant effect of 
tte starch material can be improved by the addition of add. The use of an add is 
especially preferred under relatively high humidity conditions. Hic add used in the 
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Bering material according to the invention is an add which docs not leach out quickly, 
jgxamples of such acids are phosphoric add, oxalic add, succinic add, lactic add, malic 
add, benzoic add, dtric add, gluconic add, and the like, the preference being for dtric 
add and phosphoric add, and the greatest preference bemg for phosphoric add« 
Combinations with these and other adds are also readily possible. The total amount of 
add is preferably 0^ - 4 % by weight, in particular 1 - 13 % by weight, based on the 
entire dry mixture. 

Suitable fillei^ are virtually all finely divided vegetable fillers, such as chaff, 
straw, hay, hemp, paper and wood. Hie partide size of the filler is found to be 
important. If the particles are too large, the layer of covering material becomes too thick 
and can be more difficult to apply. Hie particle size is preferably such that the filler 
passes through a sieve with a mesh size of 23 mm and more preferentially passes 
through a 1 mm sieve. However, the particles must also not be too small, because the 
drying properties of the filler then become inadequate. Preferably the particles do not 
pass through a 0.1 mm sieve, and in particular do not pass through a 0.25 mm sieve. 
Outstanding results have been recorded with finely divided straw having an average 
partide size of 0.5 - 1 mm. Hie vegetable filler can be crushed in any desired way, for 
example using a hammer mill, pin mill or cutter mill. In the case of straw, the best 
results are obtained with a hammer mill. 

Hie weight ratio of filler to binder can vary fit>m, for example, 10 : 1 to 1 : 2, 
in particular from 4 : 1 to 1 : 1, based on solids. 

It was found that the performance of the covering material can be further im- 
proved by incorporation of a day mineral. Suitable day minerals include e.g. bentonite. 
Hie day mineral may be added in an amount of 3 - 30 %, espedally 5 - 25 % by 
weight, with respect to the total weight of dry binder and filler material and optional oil. 
Hie clay mineral causes the covering layer to be stronger and more resistant to rain. 

Furthermore it was found that the addition of a latex material improves the 
resistance of the covering material to rain and wear, whereas the biodegradability was 
still fully satisfactory. Hie latex material is preferably a natural latex such as rubber 
latex, but it may also be a synthetic latex if this is suffidently degiadable, such as a 
poly^ydroxyalkanoic add). Hie latex can be added in an amount of 2 * 30 %, 
espedally 4 - 20 % by weight, with respect to the total weighLof dry binder and filler 
material and optional oil. « 
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If ncccssaiy, the covering material can contain other constituents, for example 
in Older further to control undesiied plant growth and/or mould growth. For instance, 
the material can contain a light-absorfoent substance, for example carbon, or a fungicide. 
In general a fungicide will not be needed if the covering is used outdoors, in the open 

5 field, but will frequently be needed if the matoial is used in a greenhouse. Examples 
of acceptable and effective fungicides arc imazalil (especially for starch), azaconazole 
and propiconazole (especially for cellulose) and cyclohexunide. Other possible additives 
arc, for example, plasticiscrs such as urea or glycerol. All constituents of the covering 
material must be biodegradable, that is to say must have been completely decomposed, 

10 under the influence of organisms present in the ground, into harmless substances within 
a period o^ for example, 6 months to a year. 

Hie covering material can be prepared by mixing all dry constituents, (^tionally 
with the exception of the latex if used. Ihe add can be added at this stage or at a later 
stage. At the location where the covering layer is aj^lied, the dry mixture can be rnixed 

15 with a suitable amount of water or other solvent, such that an easily spreadable 
suspension or slurry is obtained. In general, 5-10 parts of dry mixture arc introduced 
into 90-95 parts of water. The liquid constituents, including, if necessary, the acid and 
the latex, are added thereto and the whole is mixed. The suspension is then spread over 
tiie soil using an amount of 100 1000 g/ni (10 — 100 leg/arc), in p^xticular 300 *~ 700 

20 g/m^, and dried slowly (for example over a period of 1 - 4 days). A robust layer 1 - 
6 mm thick is thus obtained, which remains intact for sevensil (2 *- 24) months and 
effectively inhibits weeds. 

Any pouring, q[>raying or atomising installation can be used for application of 
the slurry or suspension. One example is an atomiser which contains a disc which 

25 rotates about a vertical shaft, the suspension being poured onto said disc and then being 
strewn in all directions at high speed in atomised form by said disc and spread 
uniformly over the soil. 

ExamplcLl 

30 A mixture of 58.7 % by weight of finely divided chaff with an average particle 

size of 03-1 mm was mbced with 293 % by weight of physically destructcd potato 
starch (Flocgel Iv) and 10.6 % by weight of pahn oil. The mixture was mixed with 

1 — 

water ID a weight ratio of 1 : 10. 
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The suspension was mechanically spread over cultivation soil in a ratio of 650 
g/m (diy matter) and after drying for about 3 days formed a robust layer of about 4 
mm thick, which was not washed away by rain and prevented the growth of grasses and 
otho' undesirable plants for several months. 



A mixture was prepared according to example 1, to which furthermore 1.4 % 
by weight (with respect to the total dry matter) of dtric add was added. Tbc suspension 
fimned a robust layer of about.4 mm ftidt after about 3 days and prevoited the growth 
of grasses and other undesirable jrfants for several months induding wet periods. 

Frample ^ 

A mixture of 58.7 % by weight of finely divided straw with an average partide 
size of 0.5 - 1 mm, 293 % by weight roller-diicd potato starch (Flocgel Ivw) and 
10.6 % by weight palm oil was prepared. The mixture was mixed with water in a 
weight ratio of 1 : 10. 

The resulting suspension was mechanically sprayed in an amount of 500 g/in^ 
(soUds) over compost and after drying for about three days formed a robust layer of 
about 3 mm thick which was not washed 

the growth of grasses and other undesiraUe plants for at least 1 season. 

Rxamplft d 

Amixture was prepared according to example 3, and 1.4 % by weight (based 
on the total dry mixture) of 85 % phosphoric acid was added. 

The suspension was dry within 3 days even at high atmoq)hcric humidity and 
was about 3 mm thick after drying. It was not washed away by downpour and prevented 
the growth of grasses and other undesirable plants for at least 1 season. 



Erample 5 

A mixture was prepared according to example 3, and 10 % by weight (based 
on the total dry mixture) of natural rubber latex was added. After application a dry layer 
of about 3 mm thick after drying. It was not washed away by downpour and prevented 
the growth of grasses and other undesirable plants for at least 1 season. 
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1. Covering material for agricultural soiI» which contains a polymer carbohydrate 
as a binder and a finely divided vegetable filler, characterised in that the material 
contains starch or a derivative or fraction thereof as binder together with a structure- 
improving amount of an add and/or an oil. 

2. Covering material according to daim 1, wherein said material comprises an oil» 
and said structure-improving amount is 1 - 25% by weight of the dry covering 
material. 

3. Covering material according to Qaim 1 or 2, wherein said material comprises 
an add and said structure-improving amount is 0^ - 4 % by weight 

4. Covering material according to Claim 3, wherein the acid is pho^horic add or 
dtric add. 

5. Covering material according to one of Claims 1-4, whocin the binder is 
starch which can be converted to a starch solution in cold water. 

6. Covering material according to one of Qaims 1-5, wherein the filler is straw, 
hemp, paper or chaff. 

7. Covering material according to Claim 6, wherein the filler is straw with an 
average particle size of 0.25 mm to 1 mm. 

8. Covering material according to one of Qaims 1-7, wherein the material also 
contains, based on solids, 5 - 20 % by weight of an oil, in particular palm oil. 

9. Covering material according to one of Qaims 1-8, wherein the material also 
contains a fungicide. 

10. Covering material according to one of Qaims 1-9, wherein the material also 
amtains 2-30 % by weight of a natural rubber latex. 

11. Method for protecting crops against weeds, wherein a covering material 
according to one of Qaims 1-10 is applied in an amount of 100 - 1000, especially 300 
- 700 g/m^, based on solids, to the soil in which the crops are growing. 
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